Abstract Topiramate is known to cause ocular side effects such as refractive changes and angle closure. We describe a patient with an electronegative electroretinogram (ERG) which may have been related to topiramate use. Electronegative ERG's have been associated with other drugs in humans as well as topiramate use in rabbits. However, this would be the first suggestion of causality in humans.
Introduction
Electrophysiology is an essential adjunct in distinguishing macular diseases and generalized retinal dysfunction [1] . For example, Best disease and adult onset vitelliform macular dystrophy, both characterized by a similar fundus appearance and normal electroretinogram (ERG), can be distinguished by the electro-oculogram (EOG) [2, 3] . We present a patient with vitelliform lesions in the macula and unexpected ERG results.
Case report
A 38 year old woman in her second trimester of pregnancy presented with complaints of decreased vision. Visual acuity was 20/60 in her right eye and 20/25 in her left eye. On fundoscopic exam, she had bilateral vitelliform maculopathy ( Fig. 1 A, B) . Scanning laser ophthalmoscopy showed hyperfluorescence of these central macular lesions (Fig. 1 C, D) and high resolution spectral OCT showed outer retinal accumulations without reflectivity ( Fig. 1 E, F) .
Electrophysiological testing showed normal EOGs in both eyes (Fig. 2) and she was diagnosed with adult vitelliform macular dystrophy. However, her maximal ERGs were electronegative in both eyes (Fig. 3) ; rods showed diminished responses in both eyes, and cone responses were borderline in the right eye.
The patient's only notable medical history was juvenile myoclonic epilepsy, diagnosed when she was 19 years old. She had taken topiramate 400 mg daily for 4 years until 9 months before presentation.
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There was a documented eye exam from four years prior to presentation, at which time the patient had taken topiramate for 1.5 years. Fundus photos from this time showed smaller vitelliform lesions; EOG and full-field ERG were similar to our findings without significant progression. The patient had no family history of poor vision, night blindness, seizures, or muscular dystrophy.
Comment
Electronegative ERGs are most commonly associated with x-linked inherited disorders, such as congenital stationary night blindness and x-linked juvenile retinoschisis. Although these are unlikely in a female patient, it is possible that she had a rare autosomal form of congenital stationary night blindness. Electronegative ERGs are also associated with acquired toxicities such as exposure to methanol, iron, vincristine, and quinine [4] . Recently, electronegative ERGs caused by topiramate have been reported in rabbits [5] but there have been no case reports in humans. It is well documented that topiramate causes ocular side effects such as refractive changes and angle closure [6] . We present this case to suggest that topiramate may also be the cause for our patient's electronegative ERG, as previously reported in animal studies.
The abnormal b-wave and normal a-wave found in classically defined electronegative ERGs imply photoreceptor inner segment dysfunction with relative sparing of photoreceptor function [5] . The molecular mechanism of topiramate is unknown, but it has been demonstrated to modify several receptor-gated and voltage-sensitive ion channels [7] which may result in accumulation of GABA in the inner segment layer.
Another unusual aspect of this patient is the vitelliform maculopathy which is not associated with the ERG findings described. Although it is unlikely that the maculopathy was a result of topiramate, it is also unknown if the Best-like lesions were present prior to topiramate usage. In any case, we suggest that ophthalmologists be aware of this potential side effect of topiramate so that further cases may be collected and the etiology of this association be further elucidated.
